Introduction
Transmembrane signaling by a variety of cell-surface receptors involves the release of Ca2' from intracellular stores (reviewed in 1, 2) . Stimulation of these Ca2+-mobilizing receptors results in the hydrolysis of a membrane phospholipid, phosphatidylinositol-4,5-bisphosphate, generating diacylglycerol and inositol 1 ,4,5-trisphosphate (Ins-1,4,5-P3)' (1, 2) . Diacylglycerol is an activator of protein kinase C (2) . Ins-1,4,5-P3, on the other hand, releases Ca2+ from the endoplasmic reticulum of broken cells and is thought to mediate receptor-induced intracellular Ca2' mobilization within intact cells (1, 2) .
The metabolism of Ins-1,4,5-P3 is complex. Specific phosphatases can sequentially remove phosphate groups from the inositol ring, eventually converting Ins-1,4,5-P3 to free inositol (3) . Alternatively, a cytoplasmic kinase that appears to have a wide tissue distribution can phosphorylate Ins-1,4,5-P3, yielding inositol 1 ,3,4,5-tetrakisphosphate (Ins-1,3,4,5-P4) (4) (5) (6) . Although increases in Ins-1,3,4,5-P4 and its immediate breakdown product, inositol 1,3,4-trisphosphate (Ins-1,3,4-P3), have been observed after receptor stimulation, it is not known what role, if any, the Ins-1,3,4,5-P4 pathway plays in receptor-mediated regulation of cellular activities (4) (5) (6) (7) . At a minimum, however, the existence of two pathways for the metabolism of Ins-1,4,5-P3 suggests a mechanism for differential control of the levels of this Ca2"-mobilizing messenger. In view of the investment of adenosine triphosphate in the formation of Ins-1,3,4,5-P4, it is also possible that Ins-1,3,4,5-P4 has a second messenger function of its own.
An important issue in defining the physiological role of the Ins-1,3,4,5-P4 pathway is whether the activity of the Ins-1,4,5-P3 kinase is regulated as a consequence of receptor stimulation. To address this question, we examined the effects of stimulating the T cell antigen receptor (T3/Ti) and used a malignant human T cell line, Jurkat, which has served as a model for studies of T cell activation (8-1 1). T3/Ti is composed of a disulfide-linked polymorphic heterodimer, Ti, that is noncovalently associated with at least three invariant T3 polypeptides (12) . Because T lymphocytes recognize specific antigen on the surface of specialized accessory cells, physiological stimulation of T3/Ti requires cell-cell contact (12) . Under appropriate conditions, however, monoclonal antibodies (MAbs) with specificity for T3/ Ti can mimic the effects of antigen and activate T lymphocytes (13) . The addition of T3/Ti MAbs to Jurkat cells induces substantial increases in InsP3 and concentration ofcytoplasmic free calcium ([Ca2+] i) and stimulates the translocation of protein kinase C activity from the cytosol to a membrane fraction (8) (9) (10) (11) (6) . As it has not been demonstrated that phosphorylation ofIns-1,4,5-P3 occurs on the 3 position under these conditions, we will refer to this product as simply InsP4.
Partial purification of Ins-1,4,5-P3 kinase. Ins-1,4,5-P3 kinase was partially purified from Jurkat cells by the method of Hansen et al. (5) . 108 Jurkat cells were incubated for 10 min at 37°C in 1 ml of Hepesbuffered saline solution alone or with either MAb C305 (10 Ag/ml) or phorbol myristate acetate (PMA) (50 ng/ml). Cells were sedimented for 15 s in an Eppendorf 5414 centrifuge, resuspended in 400 AI of ice-cold buffer containing 5 mM Tris, pH 7.5, 1 mM EGTA, 2 mM MgCl2, 2 mM dithiothreitol, and 5 mM sodium pyrophosphate, and then homogenized with 65 strokes in a Potter Elvehjem tissue grinder. Following the addition of 100 Ml of I M sucrose and the removal of particulate material by a 10-min centrifugation in an Eppendorf 5414 microfuge, the homogenate was subjected to centrifugation at 100,000 gfor 90 min.
The resulting supernatant was fractionated with ammonium sulfate, and a 23-40% fraction dialyzed overnight against 10 mM Tris/HCl, pH 7.5, 2 mM MgCl2, and 2 mM dithiothreitol.
Assayfor Ins-1,4,5-P3 kinase activity. The assay for Ins-l ,4,5-P3 kinase activity was performed according to published methods (4, 5) . Assays 
Results
To confirm that the Ins-l1,4, (Fig. 1) . The (Fig. 2, A cells, we observed a stimulatory effect on kinase activi [Ca2"] was increased from 0.1 MM to 1 MM with a maxirr at 0.5 MM (Fig. 3) . This effect of [Ca2 J was observed v 1,4,5-P3 kinase prepared both from resting cells and fry exposed to C305. Increasing [Ca2?] to > 1 $AM had an in effect on kinase activity (Fig. 3) . 
